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REMARKS 

Claims 1-3,5-10, and 1 2-20 remain pending in the present Application. Claims 1 , 9, and 1 5 
have been amended. Support can at least be found in paragraphs [0004], [0018], and [0031]. No 
new matter has been added by way of amendment. 

Reconsideration and allowance of the claims are respectfully requested in view of the above 
amendments and the following remarks. 

Claim Rejections Under 35 U.S.C. § 103(a) 

Claims 1-3, 5-10, and 12-20 have been rejected under 35 U.S.C. § 103(a) as obvious over 
U.S. Pat. No. 6,281,135 to Han et al. (hereinafter "Han") in view of U.S. Pat. No. 6,319,809 to 
Chang et al. (hereinafter "Chang"). Applicants respectfully traverse. 

Han is generally directed to an oxygen free plasma ashing process for removing bulk 
photoresist. 

Chang is generally directed to a method to reduce via poisoning in a low k copper dual 
damascene structure through an ultraviolet (UV) radiation treatment. 

The Courts have recently held that "[a] patent composed of several elements is not proved 
obvious merely by demonstrating that each of its elements was, independently, known in the prior 
art." KSRInt'lCo. v. Teleflex Inc., 127S.Ct. 1727, 1741 (2007). To find obviousness, the Examiner 
must "identify a reason that would have prompted a person of ordinary skill in the art in the relevant 
field to combine the elements in the way the claimed new invention does." Id. Applicants 
respectfully submit that one of skill in the art in the relevant fields would not have any reason to 
combine the various elements disclosed in each reference to arrive at the claimed invention. 
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First, Applicants' claimed invention is directed to a sequential drying process for removing 
contaminants generally produced during ashing and/or wet stripping processes and its claims have 
been amended such that the ashing and/or wet stripping process occurs prior to the claimed drying 
features. Han is generally directed to an oxygen free ashing process that can produce the same 
contaminants Applicants' drying process is trying to remove. Han's process includes exposing the 
substrate having bulk photoresist thereon to the oxygen free plasma followed by rinsing with 
deionized water (see Han, Col. 6, 11. 37-59). After rinsing, there is no disclosure or suggestion of 
further treatment. Chan is generally directed to methods for reducing via poisoning in a low k dual 
damascene structure. The method includes exposing the substrate after removal of the photoresist to 
an ultraviolet radiation treatment. Neither reference teaches or suggests Applicants claimed feature 
of "prior to, simultaneous with, or subsequent to the radiation exposure, exposing the substrate to a 
process effective to remove the contaminants without causing degradation of the low k dielectric 
layer, wherein the process is an oxygen free plasma process, or combinations of the oxygen free 
plasma process with at least one of a heat process and a vacuum process." If the Examiner is relying 
on Han to teach this feature, then the combination fails to teach the claimed ashing and/or wet 
stripping feature. Han teaches and suggests the use of deionized water in a rinsing step after bulk 
removal of photoresist (i.e., ashing albeit using an oxygen free plasma) and Chang merely teaches 
and suggests an ultraviolet radiation treatment step that follows removal of the photoresist mask. 
After the ultraviolet radiation treatment, Chang deposits an additional photoresist layer so as to 
subsequently etch a line trench in the substrate. 

Moreover, as noted in Han's Column 2, second paragraph, typical byproducts removed 
during plasma mediated ashing include carbon dioxide and water vapor. It stands to reason that not 
all water produced during the ashing process is in vapor form; some of the water as well as other 
non-volatile byproducts of the ashing and/or wet stripping process are trapped within the dielectric 
materials from which the bulk photoresist is removed. This assumption is consistent with what 
Chang teaches as occurring during its etching step. Applicants' claimed drying process renders these 
types of contaminants removable. Thus, even if combined with Chan below, the exposure of the 
substrate to Han's oxygen free plasma would not be successful at removing contaminants. Instead, 
the purpose of Han's oxygen free plasma is to remove bulk photoresist. Applicants' Figure 2 
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provides FTIR spectra that clearly show trapped moisture within the low k material being removed 
by Applicants' sequential drying process after being exposed to ambient moisture (which was 
intended to mimic what occurs during a wet chemical treatment). Advantageously, Applicants have 
also discovered and have claimed that the drying process does not degrade the low k dielectric 
material. 

One cause of degradation is the presence of air within the process chamber during the drying 
process. Chang is purportedly combined with Han for its teaching of exposing a substrate to photons 
using ultraviolet radiation to prevent poisoning of low k structures. The ultraviolet irradiation 
process is described as being preferably "performed in a nitrogen or ozone rich environment." (see 
Chang, Col. 6, 11. 31-32). It appears that the Examiner is ignoring what Chang teaches as whole in 
contravention of USC 103(a) since Chang provides no disclosure or suggestion that the process 
chamber is purged to remove air prior to irradiation and subsequent to an ashing or wet stripping 
process for removing bulk photoresist. Moreover, the Examiner's attention is directed to Chang's 
abstract, a portion of which is reproduced below. 

The trench and hole openings of the dual damascene structure are 
exposed to UV light in a dry ozone environment, which then 
favorably alters the surface characteristics of the low k dielectric 
walls which are normally hydrophobic. Hence during etching 
moisture is not absorbed into the walls 

(Chang, Abstract, emphasis added) 

As previously argued, having a nitrogen or ozone rich environment does not equate to a 
process chamber purged with an inert gas to remove air. UV exposure of air can create ozone and 
UV exposure of ozone can result in dissociation. The resulting reactive chemistry would actually be 
very detrimental for the Applicants' process since low k materials can be oxygen-sensitive, which 
would cause degradation to occur. However, based on Chang's comments within its Abstract, it 
appears that Chang deliberately desires to alter the low k dielectric properties, whether it be in a 
nitrogen or ozone rich environment. In contrast, the Applicants purge the process chamber with an 
inert gas to remove the air from the process chamber so that the radiation can reach the surface of the 
low k material unattenuated and the medium remains unreactive to the low k material, i.e., does not 
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react and degrade the low k dielectric material. 

It is also noted that Chang teaches the use of ultraviolet irradiation as a pre-treatment to avoid 
or reduce subsequent via poisoning (see Chang, at Col. 1, 11. 52-64, Col. 3, 11. 61-62, and Col. 6, 11. 
10, 62-64). The Applicants teach "drying" and "contamination-removal" methods that dry and/or 
remove contaminants after the contaminants are introduced into the low k material, while not 
degrading the low k material. As such, the processes are markedly different from one another and 
occur at different stages in the integrated circuit manufacturing process. Also, it is noteworthy that 
degradation of the low k material will manifest itself in increased capacitance, while via poisoning 
usually manifests itself as increased resistance. 

For at least these reasons, the Office Action comments that "it would have been obvious to an 
ordinary artisan at the time the invention was made to include the radiation step by Chang et al. into 
a method of Han et al. . . ." is not reasonable. Accordingly, the rejection of Claims 1-3, 5-10, and 
12-20 is requested to be withdrawn. 

It is believed that the foregoing amendments and remarks fully comply with the Office Action 
and that the claims herein should now be allowable to Applicants. Accordingly, reconsideration and 
allowance are requested. 
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If there are any additional charges with respect to this Amendment or otherwise, please 
charge them to Deposit Account No. 06-1 130 maintained by Applicants' attorneys. 



Date: July 16, 2008 
CANTOR COLBURN LLP 
1 180 Peachtree Street, Suite 2050 
Atlanta, GA 30309 
Telephone (404) 607-9991 
Facsimile (404) 607-9981 
Customer No.: 23413 



Respectfully submitted, 



CANTOR COLBURN LLP 




Registration No. 42,618 
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